Amyloid fibrils have been of great interest in recent years due to their role in many diseases-in particular neurodegenerative diseases, and also because of their biological role as functional amyloids. Despite their importance, however, dynamical information on formed fibrils has been limited. In order to understand the complex dynamic behavior of fibrils, we have performed experiments to elucidate both H-N motion and Hα-Cα motion, and improved experimental and processing methods to allow deconvolution of multiple motions.
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We have measured R 1 , R 1ρ , and REDOR on the HET-s (218-289) prion protein for both 15 N and 13 Cα nuclei, in order to obtain a full dynamical characterization of the HET-s backbone motion.
Data was fitted to motional models using a complement of Redfield theory for calculation of relaxation for fast motions and explicit simulations of relaxation for slow motion.
Our experiments and analysis allowed us to characterize site-specific motion, using a model with three timescales, where each motion was characterized by a correlation time and amplitude.
15 N and 13 Cα analysis gave complementary information, providing information predominantly on backbone rigidity and sidechain motion. Additionally, both 15 N and 13 Cα analysis revealed global motion of the fibrils. We also performed molecular dynamics simulations, where we found good agreement between experiment and simulation. We used MD simulation to aid in interpretation of the solid-state NMR data, by determining timescale-specific correlation of the H-N or Hα-Cα bond motion with motion of surrounding bonds. 
